Enhanced osteoblast adhesion on transglutaminase 2-crosslinked fibronectin.
Fibronectin (FN) is a cell adhesion protein that binds integrins in a process also involving the protein-crosslinking enzyme transglutaminase 2 (TG2) as a co-receptor. The cell-adhesive property of TG2 has been linked to a complex formation with FN and to its ability to crosslink and polymerize FN on the cell surface. We tested here the effects of extracellular FN, before and after in vitro crosslinking and polymerization by TG2, on MC3T3-E1 osteoblast adhesion. We show that TG2-mediated crosslinking creates large, compacted chain-like protein clusters that include both TG2 and FN molecules as analyzed by Western blotting and atomic force microscopy. Crosslinking of FN significantly promotes osteoblast adhesion as measured by crystal violet staining, and enhances beta(1)-integrin clustering on the cell surface as visualized by immunofluorescence microscopy. We hypothesize that TG2-mediated crosslinking enhances the cell-adhesive properties of FN by increasing the molecular rigidity of FN in the extracellular matrix.